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TPC Cluster Fitting
Why?

 Better cluster fitting improves dE/dX
determinations, vertex finding, gain
calibration and charge estimation.

» Currently we use Clusters Center of Mass.

» Appropriate fits are Gaussian (horizontal)
and Gamma (Vertical).



Fitting Successes

« Gaussian
distribution
over the TPC
Pads.

« Gamma
distribution in
time (height)
over pads.
(Amplifier
shaping)

Fitting Failures

« A quick check
for convoluted
clusters is
excessive width
over pads.

« Same check for
time buckets. (m



Gaussian Fit Parameters

........................

Gaussian Amplitude

lmd,gf ssian_amplitude Gaussian Sigma Ih1d4ausslan,sigmn
Entries 264 Entries 264
Mean 635.3 50— Mean 0.7649
16— RMS 467.8 r RMS 1.208
14; I
L 40 —
121 L
10; 30—
of L
. -
o I n
C R 10—
20 ‘ ﬂhH . C le"
L P !
P PSRRI [ 1 1 | e o bt T T N I
] 500 1000 1500 2000 2500 3000 0 1 2 3 5 6 7 8 9 10
Er EEGXLi:;;}E;:thi Squared | thid_gaussian_chisquared
Entries 129
Mean 7
RMS 8.101
10
8
6
a
2j}:|
o*.ﬂ\ﬂ.l.”ﬂ\ﬂwll.,”||||H‘,._H‘.._..m...m..”...w..”.
o 10 20 30 40 50 60 70 80 920 100
H ' ?
ow much does this correct”
15 c1 =lslx|
FEile Edit View Opfions Inspect Classes Help
‘ Gaussian Mean Correction th1d_gaussian_mean_correction
Entries 264
O Mean -0.006701
- RMS 0.09383
35
30/
25—
20—
15
10—
5
_\I\l\Jl‘lﬂﬂ‘ﬂlﬂ\ﬂﬂﬂﬂml\l\llﬂ‘Imﬂ‘ﬂl\l\l\l\ll
-1 -0.8 -06 -04 -02 -0 02 04




Gamma Fit Parameters

_gamms e ‘ | ©amia Disir pation Sxpereniiz] Seale ‘WWM
ﬁ— 1 a:’
£
N | l L

|
JL]

b
2 3

I

How much does this correct?
(Peak resolution yet to be done)
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What’s Next?

« Gain needs to be folded into the error
estimation.

« Studies’ methods need to be reworked for
general use.
— Speed improvement.

— General TPC Data Clusters are handled
differently. Software Merge is Required.

— Cluster pileups need to be de-convoluted.



